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Asking the Big Questions
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‘Asking the Big Questions

EAT,
SURVIVE.,

EAT,
SURVIVE.

EAT,
SURVIVE. REPRODUCE.

EAT,
SURVIVE. REPRODUCE.

REPRODUCE.
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Overview

About the Bays
Physical setting and biodiversity

...and their Communities
Population and the economy

Human uses, and impacts
Assessing changing conditions across the Bays
Characterizing estuarine embayments

A Monitoring Framework for MassBays
State of the Bays reporting
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' g P comprises:

e Ipswich Bay + Upper
North Shore

e Massachusetts Bay
e Cape Cod Bay
* 1100 miles from

Salisbury to
Provincetown

| ® Outer edge defined by
arcuns 8 Stellwagen Bank
R ™ . 50 communities across

urban, suburban, and
rural settings




Water Temperature and Currents
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MassBays marine life and habitats

Phytoplankton = 302 sp Important Habitat Areas:

Algae = 431 sp Upwelling and fronts

Biogenic habitats:
Invertebrates = 1721 sp eelgrass, kelp, corals,
Crabs & Shrimp =16 sp shellfish/invert reefs
Fish = 467 sp Abiotic structure: hard

and complex seafloor

Salt marsh
Mammals = 29 sp Mudflats

Birds =176 sp

Sources: Census of Marine Life, Gulf of Maine Register Source: MA Ocean Plan Baseline Assessment 2015
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...and their communities



Marine Economy

—1 Massachusetts: l
Massachusetts GDP: . 2000=6.36 M

° 2000 =$350.2M ° 2013=6.71M

* 2013 =$420.8 M Mass Bays coastal

Mass Bays coastal counties:

counties GDP: » 2000 = 4.22 M
» 2000 = $276.8 M » 2013 = 4.49 M
» 2013 =$333.9 M Source: U.S. Census
Bureau

MA Marine Economy - 2012
M Tourism & Recreation

M Transportation

il Living Resources

M Construction

M Ship & Boat Building
i Minerals

Source: National Ocean Economics Program (2009 dollars), www.oceaneconomics.org
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Coastal and marine uses

Fishing

Recreational

Maritime transportation

Energy

Infrastructure

Ocean disposal

Shoreline protection

Offshore sand for beach nourishment
Research & education

Archaeological & cultural heritage
Military training, defense, & law enforcement
Protected areas



Climate change impacts

Change in Sea Level Relative to the Land, 1960-2012

Alaska
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Relative sea level change (inches):
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Increase in extreme precipitation: 1958-2010

Source: National Weather Service




Coastal Storms and Flooding

Lower North Upper North

Shore

Shore

South Shore Metro Boston

Cape Cod

NATIONAL FLOOD INSURANCE PROGRAM CLAIMS BY REGION (2014 $)

Millions
$0 $20 $40 $60 $80 $100 $120 $140 $1
$6 $15 | m 1978-FEB (IBIizzard)
.'_II m 1987-JAN
i — LI m 1991-AUG (Bob)
UL m 1991-OCT (Halloween)
$5 S11 m 1992-DEC
l-l = 2001-MAR
T T m 2003-JAN
-+ w 2007-APR
525 525 » 2010-DEC
T
1 ] ‘ B T 1 1 | 1 2013-FEB (Blizzard)
53'5 $76 2013-MAR

|

161815 43

-

-

| |
® g

Source: MA Office of Coastal Zone Mana

60

igement



Population & Land Development

Population
within
MassBays’ 50

communities:

1.7 million

Development change, 2005 - 2013

25 Miles

Developed Permanently
Land Protected Land

Land Still Available

53%

Source: Mass Audubon



Marine Beach Standard Exceedances

Source: MA Department of Public Health



Eelgrass

1913 aC

Source: MA Division of Marine Fisheries, MA Department of Environmental Protection

2,000 acres
lost since 1951

(-64%).

700 acres lost
since 2012

(-36%).
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Assessing conditions in the Bays
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e Atlantic Sturgeon
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Rainbow Smelt
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Salt Marsh
|| Seagrass Extent
Shellfish Suitability Area
R Shorebird Habitat
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% Tidal Flat

Ecological Stressors

303(d) Impairment for Bacteria (Stream)
V77 303(d) Impairment for Bacteria (Water Body)
303(d) Impairment for Nutrients (Stream)
RS 303(d) Impairment for Nutrients (Water Body)
@ Groundwater Discharge Permit
I impervious Surface
E  impoundment

12600GPD "=

o
s impoundment with Fish Passage

Population Density (persons/acre)
- 810
-0
Road Crossing

Road Crossing within Tidal Area

400

Wastewater Treatment Plant Outfall

47 embayments delineated
through Estuary Delineation
& Assessment (2012)

Landward and seaward
boundaries

Identified resources
stressors
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2012 indicators “‘ M
— Embayment types
New indicators, f
uDdategodf;asets 2 l Ecosystem-based research
,’, : Embayment-specific
Local priorities

ecosystem target
conditions

Local action
Monitoring & assessment

Improved environmental conditions
documented via State of the Bays
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Developing a monitoring framework

1. Conduct an inventory of programs

Developed a comprehensive inventory of monitoring
programs in MassBays

Used existing datasets and outreach to identify groups
and programs

Focused on water quality, sediment, or species specific
coastal and watershed monitoring programs

Online survey

Station location coordinates



Massachusetts Coastal Government Monitoring Programs, 2016

® 22 government run
monitoring programs

* 16 (72%) of those
programs responded
to the survey and
provided station
coordinates




Massachusetts Coastal Citizen Monitoring Programs, 2016

* We have identified
69 citizen
monitoring programs

* 60 (87%) of those
programs provided
detailed information
on the program and
station locations



2. Conduct a gap assessment

Need to assess what is being measured, when and
where

The data were split into 10 categories

The data points were overlayed with the
embayments to identify what monitoring is
occurring in each embayment

Started to incorporate location of major stressors



Water Quality Monitoring in Defined MassBays Embayments, 2016

We identified 21
programs that monitor
water quality

Sampling points are
located in most of the
embayments

Program objectives vary
depending on the
questions are asked

Data sets have varied
time frames, parameter
sets, spatial extents,
field collection and
analytical methods etc.



Next steps

Finish compiling monitoring program info includes:
monitoring objective, habitat type and parameters,
spatial info, data management & sharing, and QA/QC.

Reviewed by STAC and a dedicated work group
Presented to EPA in spring 2017

Used as the main information tool for our state of the
bays reporting

Exploring how we can work together with you to make
this possible



MassBays Investment In
1 Monitoring
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Massachusetts is ahead of the tide

Woburn drinking water monitoring, 1970s
Westport Riverwatch, 1991
Massachusetts Watershed Initiative, 1994

National Citizen Science Association formed, 2013
President’s Summit, 2015

Citizen Science: Theory and Practice launched, 2016
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Why do you do what you do?

Engage volunteers and partners in stewardship
Document problems, measure progress
Prompt action

Educate the larger community

Learn about local natural systems

Contribute to scientific knowledge
??



Why do volunteers volunteer?
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Why is MassBays getting involved?

1. Meet Clean Water Act §320 mandates

e assess trends in water quality, natural resources, and uses of
the estuary;

e collect, characterize, and assess data on toxics, nutrients, and
natural resources within the estuarine zone to identify the
causes of environmental problems;

e develop the relationship between the inplace loads and point
and nonpoint loadings of pollutants to the estuarine zone
and the potential uses of the zone, water quality, and natural

resources...
e monitor the effectiveness of actions taken...



2. Fulfill MassBays’
Vision

We envision a network of
healthy and resilient
estuaries, sustainable
ecosystems that

support the life and
communities dependent
upon them.

&Mission

MassBays is dedicated to protecting,
restoring, and enhancing the estuarine
ecosystems of Massachusetts Bay and

Cape Cod Bay. We facilitate partnerships
to prompt local, state, and federal action
and stewardship, by convening
stakeholders on the local and regional
level, providing scientific basis for
management decisions, and working with
decisionmakers to identify problems and
solutions.



3. Bring quality, long-term, local datasets to
state and regional decisionmakers

@5

chusetts Department of

MarineFisheries

Commonwealth of Massachusetts

o

<EPA

United States
Environmental Protection
Agency

Environmen tal Protection

Ecological
Restoration

NROC

Northeast Regional
Ocean Council




4. Prompt environmental results!

Source: MWRA, 2008
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Summit Agenda & Goals
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Working toward common goals

Support monitoring programs that meet your goals, and
answer your own questions.

Make connections among local and regional monitoring
efforts.

Identify resources we have available to us as a community.
Identify needs and opportunities for capacity-building.

Consider forming a Citizen Monitoring Coordinators’
Network.
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Summit agenda

Setting the context (all done!)
Professional development panels
Trying out a new tool, sparking ideas

Breakout conversations to explore existing
resources and needs

Feedback, to-do lists



